Abstract. Real estate industry, whose volatility will bring about the fluctuations of other related industries, is a basic industry highly associated with the national economy. With the development of real estate market in recent years, the non-rational growth of real estate credit of the commercial banks in China has increased the risk of real estate credit. The paper assesses the credit risk of listed real estate companies based on logistic regression model. The results show that on the whole the logistic regression model can predict accurately. The results of principal component analysis suggest that a company's capability to make profits is an important basis for the evaluation of credit risk. In addition, the assessment results of logistic regression model demonstrates that the prediction is asymmetric because the model makes a high predictive accuracy for credit non-default group, while a low predictive accuracy for credit default group.
Introduction
With the development of the real estate market in recent years, the non-rational growth of real estate credit of the commercial banks in China has increased the risk of real estate credit. Commercial banks loan a large amount of their credit money to real estate development enterprises, and the formation of corporate credit risk depends largely on the company's financial condition. Therefore, the measure of company credit risk can be transformed into a measure of company's financial problems. Listed property companies, as the backbone of the real estate industry, reflect the development of the whole industry. Thus, a study of the financial risk of a listed real estate development company has important practical significance for the prevention of bank credit risk. In this paper, 18 financial indicators of 37 listed real estate development companies are selected to establish evaluation index system. We try to use Logistic regression model to assess the real estate credit risk and analyze the results of the assessment based on the financial situation of the listed real estate companies.
The construction of evaluation index system and the model sample selection
A. The construction of evaluation index system 1) Principles for evaluation index design The first step of real estate credit risk assessment is to establish an effective evaluation index system, which is the basis for credit risk assessment. Its design should be scientific and of systematic optimization, cost-effectiveness.
2) The construction of evaluation index system There are many factors affecting the financial condition of a company. We can not, based on one indicator, judge whether a financial condition is good or not. Based on the existing literature, the characteristics of listed companies and the research needs, the quantitative index system of corporate credit rating is formulated by making a quantitative analysis about the indicators that can reflect the company's such abilities as solvency, profitability, operation and development etc. Therefore, this paper selects the evaluation indicators as shown in Table 1 
B. Model Sample Selection
To establish an effective prediction model, the model sample selection should include both the business failure group and the normal one. Business failure group is identified as ST business which refers to listed companies suffer losses for two consecutive years or their net asset of each share is lower than par value, which may result in bankruptcy. According to the qualitative theoretical analysis of credit risk, ST listed companies can be regarded as credit risk default companies and non-ST listed companies as credit risk non-default group. This paper selects 37 listed companies of real estate development and management. 
Real estate credit risk assessment based on the Logistic regression model

A. Model Design and Description
In the process of measuring the credit risk, business success and failure is a dichotomous variable. As a dependent variable, company operation condition's probability value is between 0 and 1. But under the condition that the linear model can not guarantee the various combinations of the independent variables, the value of the dependent variable is still between 0 and 1. The solution to the problem is to make a logit conversion of the dependent variable, and it ranges between-∞ and + ∞. In so doing, the Logistic regression method can be used to study the relation between business operation condition and its financial situation. Suppose ) ,..., , (
is the variable k to reflect the financial condition of the company i , α and β are the parameters to be estimated, then, the bankruptcy probability of the company i , i p is:
The general form of Logistic regression model is:
Use maximum likelihood estimation method to estimate the parametersα and β in this equation, and then calculate the bankruptcy probability so as to judge the company's financial situation. When the P value is more than 0.5, indicating that the probability of financial crisis is relatively large, we can determine that the company belongs to the financial crisis type; when the P value is less than 0.5, indicating that the probability of normal finance is relatively large, so we can determine the company's finance is normal.
To determine the dependent variable, suppose the value yi in the default probability p(yi=1/x i ) is a random dichotomous variable, 1 for companies with abnormal operations and 0 for the normal operation companies
B. Principal component analysis of the index system
The basic idea of PCA is a statistical method to transform many interrelated value indicators into a few uncorrelated composite indicators by dimensionality reduction. That is to say, a small number of indicators are used to replace and reflect comprehensively more original information. The composite indicators are the main components of the original indicators.
One of the tasks for principal component analysis is to calculate the principal components: First, standardize the original indicators, and then calculate the correlation matrix between each indicator, the eigenvalue and eigenvector of the matrix, finally, list the eigenvalues in descending order, and calculate the corresponding principal component respectively. Generally, not all the principal components, but only the first few, are needed. Therefore, principal component analysis needs to determine the number of principal components. Here are two methods:
1) see the cumulative contribution rate: if the cumulative contribution rate of the first k principal components reaches certain value (generally 70% or more), then the first k principal components are retained.
2) see the eigenvalue: generally, principal components whose eigenvalue ≧1 are selected. For both methods, the former gets more principal components while the latter gets less. Two methods are generally combined.
TAB a. 6 components extracted. After using SPSS to do principal component analysis for the 18 indicators, from Table 2, Total  variance explained, and Table 3 , Component matrix, we can draw the following conclusions:
6 eigenvalues are bigger than 1, the cumulative contribution rate reaches 89.953%, so 6 principal components are determined. The contribution rate of the first principal component is 38.624%, mainly due to the impact of corporate profitability, followed by long-term solvency of the enterprise; the contribution rate of the second principal component is 16.174%, mainly affected by cash flow capacity; the contribution rate of the third principal component is 11.575%, mainly due to the impact of short-term solvency of the enterprise; the contribution rate of the fourth principal component is 9.02%, mainly affected by company's operation capacity; the contribution rate of the fifth principal component is 8.731%, mainly affected by the company scale; the contribution rate of the sixth principal component is 5.828%, mainly due to the impact of company's development capacity.
According to the results of the above principal component analysis, preliminary judgments are made that before giving loans to real estate development company, commercial banks will take the enterprise's profitability, operation, cash flow, solvency, scale and development capacity into account comprehensively, and pay enough attention to the corresponding financial indicators. The priority order of various financial indicators is: profitability> long-term solvency> cash flow capacity> short-term solvency> operating capacity> scale> development capacity. Needless to say, enterprise profitability is an important factor affecting credit risk; then the higher the enterprise's long-term solvency and the debt asset ratio are, the greater the risk of future loan default is; company's cash flow ability reflects, from another angle, the level and quality of the listed company's profitability, indirectly affecting its solvency; in addition, enterprise's operation capability plays a significant role in affecting the repayment risk, the stronger the operation capacity is, meaning that the better the asset liquidity is, the stronger the short-term solvency is; finally, company's level, scale and future development capacity is also an important factor affecting credit risk. Therefore, the conclusions from the data processing are in line with objective reality, having certain reference value for banks to assess mortgage risk. Table 4 Component score coefficient matrix, all the principal components can be expressed as linear combinations of the variables. The formula is as follows: 
TAB. 4 COMPONENT SCORE COEFFICIENT MATRIX
Of which: i =1，2，3，4，5，6； χ std means standard indicator variable,
C. Model estimation and prediction analysis
The equations are an exception to the prescribed spe Based on the logistic regression method, a backward stepwise method is used to make a regression of the 6 principal components from principal component analysis, the regression results are as follows:
1) Hosmer and lemeshow test The null hypothesis of Hosmer and Lemeshow test is: the model fits the data well. From the significance test of the final model, Sig = 0.844> 0.5, the null hypothesis can not be denied, meaning that the model fits the data well. Based on the forecast probability of the target variables, the results are divided into nine groups by the Contingency Table for Hosmer and Lemeshow Test. In Table 6 , the observed values and expected values in each row are roughly the same, so the model's fitting results are good.
TAB.5 HOSMER AND LEMESHOW TEST
Step Chi-square Df Sig. (6) It can be seen from the above equation that enterprise's assets scale has the biggest impact on credit risk. In general, the larger the enterprise scale is, the stronger its ability to bear risk is and the lower the likelihood of default in the future is; secondly, the profitability of enterprise can also greatly influence credit risk. Be specific to the financial indicator, the impact of such indicators as EBIT/ total assets, assets return ratio, total assets net profit margin and current assets net profit margin etc. on the financial risk of enterprise is next only to its assets scale; in addition, total assets turnover and current assets turnover have some big impact on the risk probability too. In other words, enterprise's operating ability has a big influence on its credit risk probability. Empirical findings are basically consistent with the actual.
TAB Figure. 1 Logistic regression classification diagram To find out which four companies have been misjudged, the enterprise's default probability can be calculated based on the financial indicators of the listed enterprise. Table 10 shows the comparison between the default probability predicted by the financial indicators of 37 sample enterprises in 2004 and the actual occurrences two years later, i.e. 2006. We can see, the predicted default probability of enterprises whose codes are 000007 and 000616 is bigger than 0.5. It can be inferred that a financial crisis will occur in 2006, so that credit default will occur too. But the fact is that in 2006 the two companies didn't suffer ST treatment, no credit default happened. Therefore, the prediction is wrong. In fact, enterprise 000007 didn't suffer ST treatment in 2006, but in 2007 suffered ST treatment, indicating that the occurrence postponed for one year, so it may not be regarded as a forecast error; the predicted default probability of enterprises whose codes are 000540 and 600225 is less than 0.5. It can be inferred that a financial crisis will not occur in 2006, which
